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IDEM’s Pilot Cyanobacteria 
Monitoring Program 2010-2011 

 • Funded by a Supplemental 106 Grant 

• Two-year funding cycle 

• June through late August 

– Five lakes in 2010 

– Eleven in 2011 

• Partnered with IUPUI Center for Earth and 
Environmental Science (CEES) 

 



Cyanobacteria Collection and 
Analysis Process 



II 

2014 Cyanobacteria Lake 

Sampling 

Department of Natural Resources Properties 

State Parks (SP) and Recreation Areas (RA) 

 

Potato Creek SP – Worster Lake 

Pokagon SP – Lake James. 

Chain O’Lakes SP – Sand Lake 

Salamonie Lake– Lost Bridge West RA 

Mississinewa Lake – Miami RA 

Cecil Harden (Racoon Lake) – Raccoon RA 

Lake Monroe – Fairfax and Paynetown RAs 

Hardy Lake RA – Hardy Lake 

Whitewater Memorial SP – Whitewater Lake 

Brookville Lake – Quakertown and  

Mounds RAs 

Deam Lake RA – Deam Lake 

Starve Hollow RA – Starve Hollow Lake 

Lincoln SP – Lincoln Lake 

Ferdinand State Forest – Ferdinand Lake 



Worster Lake at Potato Creek State Park  

Planktothrix agardhii bloom July 4th, 2013 

Storm water retention pond, Marion County 

Microcystis bloom September 13th, 2013 

Lake Shipshewana 

Anabaena spiroides and Aphanizomenon flos-aquae  

  

 

 

 



Dogs and Cyanobacteria 
• Dogs prefer cyanobacteria-laden water to clean water 

• Up to 90% of a lethal dose of toxin may elicit no clinical 

signs 

• Symptoms present within minutes to hours 

• Death can occur within hours 

• No reliable antidotes 

• Seek veterinary care IMMEDIATELY  

– Tell the vet you suspect blue-green algae 







COMMON FRESHWATER CYANOBACTERIA 

 

 

 

 

 

 

 

 

 

ORDER: OSCILLATORIALES Filamentous, NO Heterocysts or Akinetes 

GENUS/SPECIES OTHER TOXIN IRRITANT TOXIN HEPATOTOXIN NEUROTOXIN TASTE/ODOR COMPOUND 

Lyngbya spp. Lipopolysaccharide Lyngbyatoxin  Saxitoxins MIB 

Oscillatoria spp. Lipopolysaccharide  Aplysiatoxin Microcystins Anatoxins, Saxitoxins MIB, Geosmin 

Planktothrix agardhii Lipopolysaccharide Aplysiatoxin Microcystins Saxitoxins MIB, Geosmin 

Pseudanabaena spp. Lipopolysaccharide   Anatoxins MIB, Geosmin 

Planktolyngbya spp. Lipopolysaccharide Lyngbyatoxin  Saxitoxins MIB, Geosmin 

 

ORDER: NOSTOCALES Filamentous WITH Heterocysts and Akinetes  (Nitrogen Fixers), no true branching 

GENUS/SPECIES OTHER TOXIN HEPATOTOXIN NEUROTOXIN TASTE/ODOR COMPOUND 

Dolichospermum  (formerly Anabaena) spp. Lipopolysaccharide Microcystins, 
4
Cylindrospermopsin Anatoxins, Saxitoxins, BMAA MIB, Geosmin 

Anabaenopsis elenkii Lipopolysaccharide Microcystins   

Aphanizomenon spp. 
5
 A. flos-aquae NOT a toxin producer 

Lipopolysaccharide Microcystins, Cylindrospermopsin Anatoxins, Saxitoxins, BMAA Geosmin 

6
Cylindrospermopsis raciborskii Lipopolysaccharide Cylindrospermopsin Saxitoxins, BMAA  

6 
Raphidiopsis curvata Lipopolysaccharide Cylindrospermopsin Anatoxins  

 

1 
All gram negative bacteria produce Lipopolysaccharides. Much controversy about whether the type of Lipopolysaccharide produced by cyanobacteria is that toxic. LPS can cause 

gastrointestinal distress, skin rashes, respiratory and allergic reactions based on other pathogenic gram negative bacteria. Cyanobacterial lipopolysaccharides and human health – a review 
Ian Stewart123, Philip J Schluter4 and Glen R Shaw135 Environmental Health: A Global Access Science Source 2006, 5:7 doi:10.1186/1476-069X-5-7 
2  

 Methylisoborneol    
3
 Beta-methyl-amino-alanine    

4
 Also a general cytotoxin  

5 
Wayne Carmichael, PhD, professor emeritus Wright State University; David Farrer, PhD, Oregon Office of Public Health and Jacob Kann, PhD, Aquatic Ecosystem Sciences LLC                                                                     

6 
C.  raciborskii and R. curvata  are tropical species currently thriving in Indiana lakes as the water temperature rises to 30 C (86F). Raphidiopsis does not seem to develop heterocysts. 

ORDER: CHOROOCCOCALES Unicellular to spheroid colonies 

GENUS/SPECIES OTHER TOXIN
1
 HEPATOTOXIN NEUROTOXIN TASTE/ODOR COMPOUND 

Aphanacapsa spp. Lipopolysaccharide Microcystins   

Microcystis spp. Lipopolysaccharide Microcystins Anatoxins  

Snowella spp Lipopolysaccharide Microcystins   

Synechococcus spp. Lipopolysaccharide Microcystins  
2
 MIB, Geosmin 

Woronichinia spp. Lipopolysaccharide Microcystins   

Merismopedia spp. Lipopolysaccharide Microcystins   

Synechocystis spp. Lipopolysaccharide Microcystins 
3
BMAA  

Aphanothece Lipopolysaccharide    

Chroococcus Lipopolysaccharide    

Coelosphaerium Lipopolysaccharide Microcystins   



Microcystins Liver Tumor Promoter 

Nodularins  Liver  Carcinogenic 

Cylinderospermopsin  Liver  Genotoxic 

Anatoxin a Nervous System  Depolarizing neuromuscular blockers 

Anatoxin a (s) Nervous System  Inhibits AchE 

Saxitoxin  Nervous System  Na+ channel blocker 

BMAA  Nervous System  Neurodegeneration 

Lyngbyatoxin a Skin  Inflammatory agent 

Aplysiatoxins Skin  Inflammatory agent 

Lipopolysaccharide  Gastrointestinal Tract Gastrointestinal irritant 

Some of the More Important Cyanotoxins and  
Their Effects on Non-target Organs 

 

Co-occurrence of the Cyanotoxins BMAA, DABA and Anatoxin-a in Nebraska Reservoirs, Fish, and Aquatic Plants 

Maitham Ahmed Al-Sammak 1,3, Kyle D. Hoagland 2, David Cassada 3 and Daniel D. Snow 3,  Toxins 2014, 6, 488-508; 

doi:10.3390/toxins6020488 



• Reference Dose = amount 
that can be ingested orally 
by a person, above which a 
toxic effect may occur, on a 
milligram per kilogram body 
weight per day basis. 

              Toxicity of Algal 
Toxins Relative to 

Other Toxic 
Compounds Found 

in Water 

   Dioxin (0.000001 mg/kg-d) 

Microcystin LR (0.000003 mg/kg-d) 

Saxitoxin (0.000005 mg/kg-d) 

PCBs (0.00002 mg/kg-d) 

  Cylindrospermopsin (0.00003 mg/kg-d) 

Methylmercury (0.0001 mg/kg-d) 

Anatoxin-A (0.0005 mg/kg-d) 

DDT (0.0005 mg/kg-d) 

Selenium (0.005 mg/kg-d) 

Alachlor (0.01 mg/kg-d) 

Cyanide (0.02 mg/kg-d) 

Atrazine (0.04 mg/kg-d) 

Fluoride (0.06 mg/kg-d) 
Chlorine (0.1 mg/kg-d) 
Aluminum (1 mg/kg-d) 
Ethylene Glycol (2 mg/kg-d) 

 

 
Slide Courtesy Linda Merchant–Masonbrink Ohio EPA 

Botulinum toxin A (0.001 mg/kg-d) 

Toxin Reference Doses 



Relative Probability of 

Acute Health Affects 

Cyanobacteria 

Cells/ml 

Microcystin-LR 

µ/L 

Action 

Low <20,000 <10 Post Advisory Signs 

Moderate 20,000-100,000 10-20 Post Advisory Signs and 

Restrict Swimming 

High 100,000-10,000,000 20-2,000 Post Advisory Signs, 

Prohibit  Swimming and 

Other Water Contact 

Activities 

Very High >10,000,000 >2,000 

World Health Organization 
Guidance Values 

 



Cell Count Summary 
Recreation Advisory Issued at 100,000 Cells 

 Year Sampled 2014 2013 2012 2011 2010 

# Lakes 14 12  10  10  5  

# Samples 81 63  70  58  18  

Highest Cell 

Count 

935,000 3.3 

million 

1.8 

million 

798,000 260,000 

% Over 100,000 37.5 57 76 48 28 

% Over 1 million 0 11 16 0 0 

                Cylindrospermopsis 
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Microcystin Toxin Summary 
Sensitive Population Warning Level 6 ppb 

Beach Closure at 20 ppb 

 Year Sampled 2014 2013 2012 

% Detections 33 30 44 

Highest 

concentration 

1.8 ppb 2.8 ppb 4.3 ppb 

                Cylindrospermopsis 



Long Lake 
Chain O’Lakes State Park 

Planktothrix agardhii bloom, November 28, 2010 

Microcystin toxin a record 367 ppb 



Reporting to the Public 
• www.algae.IN.gov 

– Provide public with information about: 
• Weekly lake sampling results 
• Precautionary advisories 
• Risks associated with toxins 
• Precautions you can take 
• Links to other websites  

• www.dnr.in.gov 
– Advisory information posted on the property link 

• http://www.in.gov/boah/2617.htm 
– Information for pets and livestock owners 

 

 

http://www.algae.in.gov/
http://www.dnr.in.gov/
http://www.in.gov/boah/2617.htm
http://www.in.gov/boah/2617.htm










Signs at Other 

DNR Lake  

Access Points 





Posters 

Distributed to 

Veterinarians 



Contact 
 
 

Cyndi Wagner 

cwagner@idem.IN.gov 

(317) 308-3381 
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